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Mineralizing of Siliconized Layer of Iron and Steel Treated in
the Molten Magnesium Bath with Silicon Carbide Powder

Hiroshi Sakawa, Tomoya Mixecisar and Shotaro Morozumi

A molten magnesium bath can be used for siliconizing of iron specimens embedded in SiC powder by keeping for 3.6ks
at 1123K, to obtain an Fe,;Si-SiC composite layer on the surface of the specimens, as reported previously”. Then,
another composite layer made of Fe,Si and other materials can be also obtained by setting an extra layer of the
materials powder between SiC powder layer and the base iron, and then treating in the bath. In the present paper, many
materials powders including ceramics, such as nitrides, carbides, oxides and two refractory metals, Mo and W, were
used to mineralize the siliconized layer of iron, most of which, except some, have been composed successfuly.
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Synopsis :

Table 1. Characteristics of particulate materials to
be composed in the siliconized layer of iron.
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Fig. 1. Vertical sectional view of setting in the
specimen vessel before heat treatment for
siliconization.
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Table 2. Micro-Vickers hardness of the surface
layer of iron, mineralized with various
particles by siliconizing with SiC in the
molten magnesium bath.

Thickness of Vickers hardness, HV
Materials | siliconized layer Mineralized Iron
(pm) layer matrix
SiC 80 735.2 120.8
TiN 110 781.1 113.8
ZrN 105 641.1 92.2
VN 50 553.0 100.2
SizN, 40 852.5 98.3
B.C 35 1145.5 106.0
TiC 49 426.9 106.1
WC 115 949.0 1114
Apatite 115 454.3 115.7
Al,O4 18 - -
MgO 130 559.4 (Fe,Si) 98.8
1064.2(MgO)
Y,0, 120 679.0 96.7
ZrO, 83 572.3 95.1
ZrB, - — -
Mo 173 495.2 94.5
w 165 601.2 93.2

—: Not measured
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Fig. 2. (a) SEM micrograph and EDS images of (b)Fe-Ka, (c)Si-Ka, and (d) Mg-Ka for the vertical section of
iron specimen siliconized with SiC powder in the molten Mg bath for 3.6ks at 1123K : A ; Siliconized layer,

B; Iron.
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Fig. 3. (a) SEM micrograph and EDS images of (b)Fe-Ka, (¢)Si-Ka and (d) Ti-Ka for the vertical section of
iron specimen mineralized at the surface with TiN powder by siliconizing with SiC powder in the molten
Mg bath for 3.6ks at 1123K : A ; Siliconized layer, B ; Iron.
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Fig. 4. Optical micrograph for the vertical section
of iron specimen mineralized at the surface
with ZrN powder by siliconizing with SiC
powder in the molten Mg bath for 3.6ks at
1123K : A ; Siliconized layer, B; Iron.
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Fig. 5. (a) SEM micrograph and WDS images of (b) Fe-Ka, (¢)Si-Ka and (d) W-La for the vertical section of
iron specimen mineralized at the surface with WC powder by siliconizing with SiC powder in the molten
Mg bath for 3.6ks at 1123K : A ; Siliconized layer, B; Iron.
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Fig. 6. Optical micrograph for the vertical section
of iron specimen mineralized at the surface
with ZrO, powder by siliconizing with SiC
powder in the molten Mg bath for 3.6ks at
1123K : A ; Siliconized layer, B ; Iron.
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Fig. 7. Optical micrograph for the vertical section
of iron specimen mineralized at the surface
with Y,0s; powder by siliconizing with SiC
powder in the molten Mg bath for 3.6ks at
1123K : A ; Siliconized layer, B ; Iron.

W23 Tw 5 LiEbRRv, BRI TVEAS N
BHEEBOBI MR TOHS 2D Db BLHA, 20
WAL T b bR TOFEE FRELRE (BEINQ
BH, AEBRTIZZONO PREICHETSE 2L, HRIC
TsicHEABC>CTHIE L, Lkl 3, Befk
S MR T OREIIL Y - T, ALY I iTbNd b
DRFoRATORE LD, 3LIEFMHILLDDHB S
DD b, 272, MFORSVEDEE 2L, MgO) ik %
DEOVHES ZRD 2 2 LHHEL L, ZDRBAOHEMRL

F LB ORES & AMERCRIE L 72,

51



I 512

#% & $@Vol. 83(1997)No. 8

4. BE

LRED & ST, AFEBRTIISICEMgT#IL L T4 L 72Si
DIMgIZ & - THA 3 U TEREURHEER I IR B 2 K
T 5L S3IC2DOKRMLESICEDOMTDHEFES ¥ 7oL
FRREBCHEZS R, ZOMR, ST E2EAL
SERBOEIVEML, ZOFERE L TIIEHEOERK
PEHELONL, bbAHA, LILE, ERERNSE, OIRN
DRSS TL 526, 23, FEOMERLFERHCT
INOCDORMNDOBELHNL I LPEETDH S, ZOFE
BIL TIRSICHE 2 HALL 2HA D v THIMVT kG

Fig. 8. Optical micrograph for the vertical section
of iron specimen mineralized at the surface
with MgO powder by siliconizing with SiC
powder in the molten Mg bath for 3.6ks at
1123K : A ; Siliconized layer, B ; Iron.
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Fig. 9. (a) SEM micrograph and EDS images of (b)Fe-Ka, (c)Si-Ka and (d)Mo-La for the vertical section of
iron specimen mineralized at the surface with Mo powder by siliconizing with SiC powder in the molten
Mg bath for 3.6ks at 1123K : A ; Siliconized layer, B ; Iron.
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